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Attachment I; Resource Report

Alaska Basin Gravel Source Development
Water Resource and Soils Effects Analysis

Prepared by J. Schmalenberg, Soil Scientist, Forest Management Bureau
June 24, 2011

Proposed Action

The following analyzes potential effects and recommends mitigation for the proposed actions of developing a gravel
source on State owned land (T14S R 1E S16) in Alaska Basin area of the Centennial Valley. This proposal would
permit approximately 8.37 acres for the development of no more than 10,000 cubic yards of material. A short
segment of temporary road within the permit area would be necessary for gravel source development and extraction.
Potential Issues

The following issues were identified during project scoping and will be the basis of the following analysis:

e Project activities have the potential to capture near surface groundwater sources critical for baseflows
within Antelope Creek.
e  Project activities have the potential to produce and deliver sediment to Antelope Creek.

Analysis Methods

Potential effects to near-surface groundwater sources relied on groundwater well information from the Groundwater
Well Information Center (http://mbmggwic.mtech.edu/). Spatial information for all well logs within the Upper Red
Rock Creek 6™ code HUC were obtained and input into GIS. The depth to static water level for each well site in the
area was then subtracted from the ground surface elevation. These residual values were then modeled for the Upper
Red Rock Creek watershed to depict the approximate elevation of the aquifer (Map 1; Alaska Basin Groundwater
Elevation (meters) and GWIC Data Points). The geologic map of the Hebgen Lake 30°X60° quadrangle (O’Neil
and Christiansen, 2002) was used to estimate depth to bedrock and further calibrate model results.

Once an accurate estimate of groundwater elevations were obtained, the depth to groundwater within the permit area
could be calculated by using these modeled elevations and a 1 meter resolution Digital Elevation Model of the
permit area. The estimated depth to groundwater within State owned land in shown in Map 2 attached to this
document.

A field review was conducted in May 2011 to review previous gravel source developments within the permit area,
the potential for sediment production and delivery and to design potential mitigations.

Existing Conditions

Soils within the permit area are dominantly a clay loam texture with 1-2” of organic duff covering mineral soils and
large alluvial deposits. These soils are moderately erosive which can be mitigated by standard BMP applications on
road surfaces and disturbed areas. These soils have low productivities due to climatic conditions, elevation and
precipitation. Due to this low productivity and current vegetation, the tract supports 286 AUM’s or 0.45
AUMs/acre.

Antelope Creek enters State land on the southern boundary of the tract and flows north thru the southwestern quarter
of the section before entering Red Rock Creek. Water use classification for Antelope Creek is currently listed as B-
1. Red Rock Creek from the confluence of Antelope Creek to Upper Red Rock Lake is currently listed on the 2010
303D/303B list for partially supporting beneficial uses and is need of TMDL development. Probable causes for
impairment include turbidity and streamside vegetation alteration from agricultural and grazing practices.

One water right claims a point of diversion on State owned land for 6.5 cfs from antelope Creek for the purpose of
flood irrigation of 60 acres on adjacent private ownership with a priority date of July 19, 1900. This water right has
been through the adjudication process and several substantive issues were noted, specially the flow rate and means


http://mbmggwic.mtech.edu/

of diversion. No ditch, diversion structure or sign of irrigation can be documented from aerial photos for this water
right since approximately the mid 1950’s. Communications are currently on-going with the claimant to resolve
issues related to conveyance.

Prior gravel source developments within the permit area were field reviewed during a period when groundwater
elevations were at or near historical maximums. Prior excavations for this development were determined to be
approximately 8 feet below ground surface. No groundwater capturing was noted in these areas but small, isolated
ponding was observed on previously compacted surfaces when infiltration capacities had been compromised. No
sediment production or sign of active erosion from reclaimed areas within the permit area was noted during field
review.

Environmental Effects

Mitigations

The following effects analysis assumes that all recommended mitigation and BMP’s are applied when the gravel
source is developed, the plan of development submitted to DEQ on behalf of the applicant is implemented
effectively and reclamation plans are implemented in a timely fashion. The following are recommended mitigations
and BMP’s to reduce the probability of environmental effects.

1. Develop the permit area in a south to north direction to minimize both the time and size of disturbed area
while maximizing the disturbed area’s distance to the inboard ditch of the South Valley road.

2. Stock pile overburden and top soils on the south and western edges of the permit boundary to maximize the
distance of potential sediment sources from Antelope Creek and to provide temporary berms for dispersion
of any potential overland flow in extreme flood events if the channel of Antelope creek avulses where in
enters the large alluvial fan southwest of the permit area.

3. All temporary haul roads within the permit area will meet road BMP’s with all road drainage from these
segments directed away from the inboard ditch adjacent to South Valley road. A sediment collection area
has been designed within the plan of operation to effectively mitigate any road surface drainage from
entering this inboard ditch.

4. Silt fence will be placed perpendicular thru the inboard ditch adjacent to South Valley road and continue to
an elevation approximately three feet higher than the low point at which the silt fence traverses
(Approximate 100’). This mitigation, in concert with mitigation #4, will insure no sediment produced
within the permit area will have the potential to enter Antelope Creek.

5.  Maximum depth of excavation from ground surface will not exceed 8 feet.

6. All areas of development will be reclaimed each fall prior to annual snowpack accumulation.

Direct and Indirect Effects

Modeled groundwater elevations within the proposed permit area range from 17-20 feet. With the maximum
excavation depth of 8 feet considered in conjunction with field observations of previous excavations to this depth
with no signs of groundwater capture, the proposed action present very low levels of risk to groundwater sources
within the project area.

Stockpiling of soil and overburden on both south and west boundaries of the permit area will provide the permit area
temporary protection against a very low probability flood event in which overland flow is produced across the broad
alluvial fan. The placement of this material would redirect any potential flow path around the permit area and thus
minimize the probability of excessive erosion and sediment production from the permit area. The probability of
channel avulsion in the upper reaches of Antelope creek is extremely low do to the channel type. Channel avulsions
typically only occur rapidly in historic flood events (100+ year recurrence intervals) and/or very slowly over
geologic time scales as a response to climate shifts. Given a ten year permit period and annual reclamation of the
prior years’ disturbances, the probability of a flood event to create channel avulsion and subsequent sediment
delivery to Antelope Creek is again extremely low. Because of these factors and the above listed mitigations and
BMP’s, there is a very low risk of sediment delivery to Antelope Creek as a result of the proposed actions.

Indirect effects of this gravel source would include the ability of the Beaverhead County roads department to
implement road maintenance projects and bring roads that’s currently don’t meet BMP’s into compliance. This
material would potentially help to decrease sedimentation from road segments identified as chronic sediment
sources into surface waters throughout the entire Upper Red Rocks Basin.

Cumulative Effects
The proposed permit area has been developed for gravel in the past and reclaimed areas would again become
disturbed. When gravel source development is proposed in an area, the land-use of the area is also altered. Current



the United States Fish and Wildlife Service leases the land for grazing, though the lease is largely held for
restorative purposes and wildlife conflict mitigation. Still, the productivity capacity for grazing would be slightly
reduced for a short duration during development and after reclamation.

Avreas of reduced infiltration capacities from soil compaction resulting from previous gravel development would be
reinforced if proposed actions are implemented. Natural restorative processes would start over once developed areas
are reclaimed and no cumulative effect to soil resources is expected.

No cumulative effects to groundwater resources is expected to result from the implementation of the proposed
actions with expected effects summarized in the direct and indirect effects section of this document.

No cumulative effects from sediment production or delivery is expected to result from the implementation of the
proposed action due to the very low risk of sediment delivery to Antelope Creek during each gravel development
period over the ten year permit.
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Modeled Depth to Groundwater(ft) for State Section (T14S R1E S16)




